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[Claim 1] A clock-controlled electronic device, comprising: a 
clock for supplying a spread spectrum clock signal to the device, 
which has a reference frequency clock; a table in which a digital 
value is stored; a counter for addressing the table according to 
each different count of the counter; a voltage-controlled oscillator 
having a control input; and means for receiving the stored digital 
value addressed each time the count of the counter changes, and 
converting the received digital value to a control signal for the 
input to the voltage-controlled oscillator, wherein the spread 
spectrum signal is supplied to the device by using output from the 
voltage-controlled oscillator. 



[Claim 3] The clock-controlled device according to claim 1, 
characterized by further comprising: a phase lock loop; a second 
counter for receiving a signal from the reference frequency clock, 
and supplying a control input to the phase lock loop; and means 
for combining a signal from the phase lock loop and the converted 
signal and supplying the combined signal to the voltage -controlled 
oscillator as the control signal. 
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[ Claim 4 ] A clock-controlled electronic device , characterized by 
comprising: a clock for supplying a spread spectrum clock signal 
to the device and having a reference frequency clock; a table in 
which is stored a digital value; a first counter for addressing 
the table at different parts of the table determined by each different 
count of the first counter; a second counter for receiving the stored 
digital value addressed each time the count of the first counter 
changes; means for stepping the second counter in response to the 
clock signal from the reference frequency clock, after the second 
counter receives each of the digital values; a phase detector for 
generating an output expressing a phase difference between two inputs 
to the phase detector , in accordance with the phase difference between 
the two inputs; means for supplying a control signal to step the 
first count, and supplying one input to the phase detector, when 
the second counter reaches a predetermined value; and a 
voltage -controlled oscillator having an input for receiving the 
output from the phase detector, and an output connected to a second 
output of the phase detector for forming a phase lock loop, the 
spread spectrum clock signal being supplied to the device by using 
output from the phase lock loop. 



[0013] 



First, Fig. 1 through Fig. 5 are referenced and 



explanation is first given regarding an electronic device having 
a spread spectrum clock generation circuit, and basic operations 
thereof. As shown in Fig. 1, an electronic device, for example, 
a personal computer 10 illustrated in outline, can benefit from 
reduction in measurable EMI spectrum component emission by a spread 
spectrum clock generation device (SSCG) 14 in accordance with the 
present invention. A reference frequency generation device 15, for 
example, piezoelectric crystal driven at a resonance frequency by 
an appropriate driving device or oscillating circuit, can provide 
the reference frequency for the SSCG 14. The personal computer 10 
in the diagram also includes a display 12 and a keyboard 13. 
[ 0014 ] A person skilled in the art would easily understand that 

some electronic devices which have microprocessors or other digital 
circuits requiring a clock signal for synchronization, preferably 
have the SSCG 14 . For example, a computer printer also preferably 
has the SSCG 14. 

[0015] The SSCG 14 modulates the frequency of a normal clock 

signal, which contains a series of trapezoid- shaped or substantially 
rectangle- shaped electric clock pulses, to generate a spread 
spectrum output clock signal. This modulation reduces the spectrum 
amplitude of EMI components in each harmonic wave of the clock as 
compared to the spectrum of a similar clocking signal which has 
not been modulated. Fig. 2 is a schematic diagram illustrating this 
effect, in which a plot M is used to represent spectrum amplitude 
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versus frequency ( NF ) in the harmonic waves . As shown in the diagram , 
the spectrum in a similar harmonic wave of the standard clock signal 
can be given as an impulse function I . The spectrum of the SSCG 
output clock signal at a similar harmonic wave should ideally exhibit 
a trapezoidal shape such as shown by plot T. 
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[FIG. 1] 

11 MICROPROCESSOR 

12 DISPLAY 

13 KEYBOARD 

14 SPREAD SPECTRUM CLOCK GENERATION DEVICE 

15 REFERENCE FREQUENCY GENERATION DEVICE 
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B±m^^m^* AFmax 
^mmi^^* Fnod 

[ 0 0 3 5] '^iz. m6 ^^mr^ii^fi^^^'oiz. y 

1 2 2\t. ^^UC^ a y ^ ' n)\.7.^^\^rc\tn^m^ 

p ^ m^^^f^-r^rzibiz^m^m^ 2 4 t^izmm 
^2 6\t. n^m^uy^mn^m^ (m) x-i^-r^o 

mJE^'J^P^^tS§§ 2 8 (VCO) \t. y ^ 3 2^it 

[ 0 0 3 6 ] m2 CD^U^'z^ h.-^m.Uti^>^ 3 4 ti, 20 
V CO 2 S-h^^cDm^^^m. (N) TT^T^o ;^'^>37 

2 6 ^DcfcO^ 3 4 l^, ii+g^fcti^ 3 0 '^(T) 2 OC0A;^T^> 

<a+B^tti§§ 30t>cfc^>':7>r;i.^3 2 \t^n^n. m 
1 oy'a ^ =r z^ajmutf O > ^ 2 e tm2(Dy'a^'^A 

'^mutio >:$^ 3 4 t (Dm^<Ditnmmiz ttmr ^ T i- a 

y ^ }\^^ 3 2 (Dthiiit^n^n. m6<Dmmm^imm 
^z. ^m%s 2 4 (Dm\^w:(DN yui^^m-r (n^o^zsu 

\t^^X-$>^) o VC02 8li, mmy JL-X -Uy^ 

[ 0 0 3 7 ] mmTs^^ h)[^^m\t. z(Dmmmx\t. 

' r^ac^'^m^ (DAC) 3 8'\ii^n^ 

^m^mmy)^t^i3^.^tl^ROM 3 6 ^zj^-DTmx^n 

7 yy''y^*'y> ' tJO>'S^ 4 0\tROM3 6(Dm^Z 
^ >y'y ^ xMii^^tzibizmm^ti. ^tilz^LX. 

m3(D^a L.-^^uti^>^ 4 2 \t^mm\j^WL^^ 

[ 0 0 3 8 ] ^2 (r>n.EE.mm^%mm 4 4\t. y ^ 

3 2f)^^(D — ^(DthtftDAC3 8 f)^ ^(OT^ti'^lmXrz 
Xtl^^^^m^o Ztllt. D AC 3 8 f)^ 'b(DAtl(D^it 40 
iZft^CX. V C O 4 4 CO/^i^^^^;t -60 VCO 4 4 
it. /^yyr 4 G^itLX^Wiy^^^ h)l ' ^U y^ih 

f}t Lx\^m.-^n^. 

[ 0 0 3 9 ] 7 y':ryyo> ' tiOy^ 4 o^Vk-^-t^ 
:z ii\z^-DX^^^^Wi^(r>^mAz-t ^ z iifi^x^^z t 
\^mBXh^. Lfzfi^^X. tl0>9 4 0^^}-\L y V-t 
^CltlCcfcoT, V CO 4 4 ^<DXti\%-^-^ <7 )l(Dmiih 

m(Dxti^mL. V c o 4 4 liiflMJc. tn^^-^^m^^WL 
^ m « -r ^ «fc o * c gig ^ $ n ^ . 
[ 0 0 4 0 ] mm^zm\.rzm2(Dnmmm(o^n^m7 so 
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<Dnmm^<r>wm 2 2 ^3 etc/ 2 4 om^-a-t isj CTck 

l^. ^ Uy ^ b Q\%. hyO> ' f^O>^ b 2^ 

(D^nyi7XtttLXm<. tlO >^ 5 2-^<D^S 4 ± 
com 2<OXtl\t^J± y hXtiX$,i>. 
[004 1] tf^>^ S 2\t. R OM5^-y;U • ;< ^ 'J 
5 6 ^l^-x-^ ^^ItfX'S. COT^-rJ'ii, ti O > 

5 2f)i^izmLmttWi5 s ±xmn^^i^'r^^x. ^ 

a 5 0 f)^ i=><D^^ a y i7 t^iZ 1 mtzllrt! ^ y 

h ' yoy-^n^, m5 8 ±(DZ(Dmm^. 7 y 
0> ' t}0>^ 6 0 ii^^Uit^^^^ 6 2 --^o:>\t^m^ 

[ 0 0 4 2 ] :^ 6 0 (O^:^ -^7 > h^fb{c<J; 

K UX;!?^^IE$n. L;t7!?^oT, ^ <D7 \^ \^ 7.X(D 

2\z^r>x^xsm-^<r:)f}^y vtm^^n^. znt. 

\tm\Z. ti^>'9 ^ ,^ 5 4 ±(^{t^*C J:oT 'J-fe 

y h^n^ih^tC. ftUO^tStT.'^i? h ;i/ • ;57 n .y ^ lugs 
(DU-fe-;/ hfi-^t LTjg^SO/^Ci^ 6 4 ± <75 ft ^ €r ^ fi)c "T 

[ 0 0 4 3 ] fi^^mgi 6 2 4o<i:UtS 7 <Ol% 0 Opl^li 

^^s:7i-x • n^y ^7 . ju- y^-r^)-?), (ita^tiitge 2 

(D^2<7)A:^ii, ^6 8±omJE*'JfflI^%^§g 6 6 (Odi 
:^F<&;^'^7>:$^ 7 0 {cJ:^^^Tr^.Lfcfii-C$>^o {5tiM 
ttli§62li, ^5 8±com^OtL±0 <i:;^'5'>37 7 Ot!/^ 
'=)<D(t^<0 5t± 0 <!:<^PB1cOP^FB1^Clt^J-r^ft^S:^fiJc•r 
[0 0 4 4 ] CCDil!if^^^^t)f ^^^a*:/^50 
ti, R OMx-:/JU 5 6 IC<fc-pT D- K $n/t;^ >^ 
5 2 ^7,7^ yy-i? >-r^e L/iT^^oT. x-'^^Jl'Se 
;:?^^Ot5cli. :^ C7 > 5^ 5 2 LT^ 5 8 ±TfI^ 

tbfg 6 2 'v<Z)-;^©A^T^ 0 » zniZMLT..7x- 

X • □ ^ • JU-T/otti;^; 6 ^t^^^tm-^nity 4 - H 

[ 0 0 4 5 ] 8 }z(D-h^>9 ^ 2i)^^<Dm^\X. 

^Q^7.7'y:f7y://y^>-t^. tt^>S^6 



( 7 

1 1 

[ 0 0 4 6 ] m^^(Dmm(D^it/}^mmuh(DT\tu 

5 6 <D\^mit. wrmcD^itizmt^njt-r ^ z tf)^x-^ 

-s- [^^<D$^'^{zmmum^m\^f^^. i it^^^tt^ lo 

0 . iJctC 1 4 IC^fbb, ^(3 1 0 \ZWtit\^. ^AiZ 6 (C^ 

fbL, ;)c(c 3 tc^ft ^^tcojc^Mbrs. cn*i» 

, ;^ 'j7 > 3^ 6 0 t;?^ 0 ( 1 7 C T H U X T ^ ) t^^ 'E) 5 

-ecosg^, ;^co:^o>h(*4 ( 3 icT K u;^-r -S) «C/j: 

[ 0 0 4 7 ] R OMT^-y^U 5 6 COPSl^tC^-r -5 7 X- 

X ' uy ^ ' y 6 2<h:7x — X- p*yi7 . — :^ 7 

t^z.ty}^x^^o m s 8 ±(Dxtj<Dmi^w^/)^. y ^ )U 
^ 7 2 i)^mm^ ^ mm^^m,^zMLx itmm^^m 
^, ihtiy)^m^ (D^itizm^^iz^o zi titui.^. ^(Dm 
y 7 2 ^ifrLxmm(Dthti^n^ fziibizRo 

T<tl^. fztiL. R OMt^— y;U 5 6 ct^O^tD^Mtii^l 
•eco^ ^'j:^^, R OM-T^-r^;!/ 5 6 cji(OiHF^(Z)|25c<h L 
C 0 0 4 8 ] 1^^ 

izmm-t ^f)^^* 0 . ^ a y ^ ' 9 ^ ^ >^'^^it^-tt^ 

D ^> ^mmit. ^mmy)^tfi:m7s^^ h ji^^comcj^jzm 
izw^r^ z. ^:^^x€ ^. m^}i-/^m^\^rz\tmi\:i<D 

10049] m5 4 ±<ooiiy h xii (o ^ o umm 

"^hfcb^. s t a r t-o f-sweepfi^ll^^^ 
H S y n c ^O^tftlTC^S) . Z<DH S y n c m^ 

its 4 izmmtitx^. z<ommt. iioy^^oi^xxs 
i30y^s2^^\z^)iiyh'r^. zmzx-Dxrzfz-fb 
(c, 8 ±(D/^)ix<Dmi^^/)^. ti o >^ e 0 iz<k-o 
x^ssLtrifcm^^. -ru^o-^^izuo . a^^ut. mi^ 
(D^oizx^-yzTt^. iiffi^^disge 2 it. ^ms§6 2 50 
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g{*:'\C0ft!i;^OA:^7!?^S/.C'5{5t@^^-r^^, VC06 

-r^t. 4 ±xm^/}^^^l^tl. zcommt. 20 
zn^(D^ u y ^ ^nt'^f^ b 4 ±.(Dxti\zhnmr 

[0050] 118 ji. fio > 9 7 0 ^t^< LitRmmm 
mxh^. {^(Dmm\t. m 7 ^-co^i^^r -s^^ctf^jtifc 

coi^^tc^)-?). g2Pi:7 D ^ li, (i+s^diii 6 2 'xtD 2 
r:>(r>xti(Dr>t>(r>~^t^<ox. R om 7^— :/JU 5 6 coi^ 

R OM7=--y;u 5 6 a)iE{i;^£i^^ii. e^6^tcMjiir.tF»g 

[ 0 0 5 1 ] ^MI#*cH^^tCllj5?$nSct: o«C, 

ti, < -iP^co-etOck ^ K • ^ D ^ ^ 

^[sIK (SSCG) 7&^I^I;d1 P l^tCl^lSf ^ w <*:?^>«-C 
i^Mltcf&UT. <lJ^:7x-X • n -y i7 . ;u-:/j^ 

y ^m^^mm'^^^zt.^x^^o sscccDi^gMc-e 
'i^u':fu-\Ly^$>^\,^\tm(r>^^-j^)vm^^ti\t7 

[ 0 0 5 2 ] ^m^\z\t. mt^(DWtm\zmyr^i.rz^7n^ 

i)^. m^\^rz^'^(Dm\zm^^(Dx\tu< . miE^xxs 
m^mmt^. m{^<D^mni^(Dmm^\z^^t\^^(oxh 
^zL^wm'^nti\.^. 

^^^^tsn-^j )i ' 3 > tTo. — 3^ y ^mx 
^ « 

[m2] ^^^miz^^^WLT.^^ • ^ay{7±^m 

[03] *^B^{cJ:S, itm;^'^^ h JI^^^IS^ □ -y ^if 

"yyx^^. 

[1114] 4:5eB^{Cci:^. ^m^.^^ h;U^^gl^i:7 D «y :i7iii 
[HIS] *:^H^{Cct^. fet^T.^^ D ^:7ili 

tiim^^^^ ^^^(D^mzfu y 7 ^ )[^<Dm<Dmmm 
^^-fuy^mx^^. 

[S7] *^|«tcJ:S. iK^(c$iJ'fJP$nfcS£mx^^ h 
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